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LETTER OF TRANSMITTAL

AvucusTt 7, 1984.
To the Members of the Joint Economic Committee:

I am pleased to transmit the proceedings of the June 6, 1984,
Conference entitled “The New Economy.” The Conference was
-sponsored by the Joint Economic Committee, the Congressional
Clearinghouse on the Future, and the Small Business Subcommit-
tee on General Oversight and the Economy. Its purpose was to pro-
vide open and free dialog between recognized experts and Republi-
can and Democratic Members of Congress on issues that affect the
long-term growth and prosperity of the Nation.

A global perspective was maintained throughout the Conference.
Domestic and international trends in output, productivity, techno-
logical change, and population were stressed in the morning ses-
sion. The afternoon session addressed international patterns of in-
dustrialization, multinational business development, and innova-
tion, with an eye to how those trends affect America.

The Conference drew upon recognized scholars, practitioners,
and policy analysts in such diverse fields as economic modeling, de-
mographics, international business, and innovation. Robert
Premus, economist, Joint Economic Committee, Lena Lupica, direc-
tor, Congressional Clearinghouse on the Future, and Charles
McMillion, professional staff, Subcommittee on General Oversight
and the Economy of the Small Business Committee, U.S. House of
Representatives, are to be thanked for their efforts in organizing
this Conference.

The views expressed herein are those of the authors and speak-
ers, and do not necessarily represent the views of the Joint Eco-
nomic Committee or its members.

Sincerely,
RoGER W. JEPSEN,
Chairman, Joint Economic Committee.

(V)
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THE NEW ECONOMY
WEDNESDAY, JUNE 6, 1984

Conference Agenda and Participants

Introductory Remarks of HON. ROBERT EDGAR AND
HON. JOHN HEINZ

1:00 p.m.
Room B-352 Rayburn House Office Building

Held on the eve of the London Economic Summit, The New Econo-
my conference explores issues that will be the heart of internation-
al summit meetings for years to come.

MACRO TRENDS

Introductory Remarks of HON. BERKLEY BEDELL
1:10-3:30 p.m.
Room B-352 Rayburn House Office Building
Speakers: TED GORDON, President, The Futures Group; JAY
FORRESTER, Professor, MIT Sloan School of Management.

Reaction and Comment: HON. JOHN HEINZ; HON. BOB EDGAR;
HON BERKLEY BEDELL; HON. DANTE FASCELL; WARREN
BROWN, Senior Editor, Washington Post.

How will worldwide social, technological, political, and economic
trends influence the U.S. economy in the future? This session con-
siders international demographic shifts, technological develop-
ments, energy availability, and other trends as driving forces for
global economic changes. Recent findings from the MIT computer-
ized global model will be presented and the impact on key Ameri-
can economic concerns (i.e., government deficits, immigration, and
technology transfer) will be discussed.

INDUSTRY TRENDS

Introductory Remarks of HON. DAN LUNGREN
3:40-5:00 p.m.
Room B-352 Rayburn House Office Building

)
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Speakers: ORVILLE FREEMAN, Chairman, Business Internation-
al Corporation; BILL. SCHWEKE, Program Director, Corporation
for Enterprise Development.

Reaction and Comment: HON. DAN LUNGREN; HON. CLAUDINE
SCHNEIDER; HON. STAN LUNDINE; MONROE KARMIN,
Senior Editor, U.S. News & World Report.

How vital are international industrial shifts to the American econ-
omy? This session considers the U.S. ability to compete internation-
ally, American entrepreneurism, and venture capital. Presented
will be 1985-1995 forecasts for the international distribution of
goods and services, key heavy industries, and high technology in-
dustries. Discussion items include implications for U.S. trade, jobs,
research and development funding for American industries and de-
fense, and appropriate public policy.

TRADE AND INVESTMENT POLICY

Introductory Remarks of HON. WILLIAM ROTH
6:00-9:00 p.m.
Room 2168 Rayburn House Office Building

Speaker: ROBERT HORMATS, Vice President for International
Corporate Finance, Goldman, Sachs, and Company and past partici-
pant in four world Economic Summits.

How will the U.S. respond to the continuing strains on the world
financial system? This session considers the interdependency of a
world economy against a background of growing protectionism
throughout the world. Discussions will revolve around major as-
pects of trade and finance: merchandise, services, high technology,
East/West trade and LDC debts.

Dinner Discussion for Members of Congress and their guests

The conference convened at 1 p.m., in Room B-352, Rayburn
House Office Building, Washington, DC, Hon. Robert Edgar (chair-
man of the Congressional Clearinghouse on the Future) presiding.

INTRODUCTORY REMARKS OF HON. BOB EDGAR, A U.S. REPRE-
SENTATIVE IN CONGRESS FROM THE SEVENTH CONGRESSION-
AL DISTRICT OF THE STATE OF PENNSYLVANIA, AND CHAIR-
MAN, CONGRESSIONAL CLEARINGHOUSE ON THE FUTURE

Representative Epcar. I am Bob Edgar, chairman of the Con-
gressional Clearinghouse on the Future.

I want to welcome all of you here today. The Congressional
Clearinghouse on the Future is pleased to join with several other
important groups, including the Joint Economic Committee,
chaired by Senator Roger Jepsen, and the Small Business Subcom-
mittee on General Oversight and the Economy, chaired by my col-
league Berkley Bedell, in hosting the new economy conference.

The goal of this afternoon’s program is to look at changes in the
world which are creating an economic situation in the United
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States and worldwide that is different from past generations. The
changes include new technological developments, rapid population
growth, limits to resources, concern over environmental pollution,
potential for nuclear disaster and the overcapitalization of U.S.
plants.

This new economy will require new responses from each of us as
we produce legislation designed to move our nation toward an im-
proved quality of life. However, as many of us know, the choices
open to us are becoming more difficult. The world is much more
complex and interdependent these days, and we must pay more at-
tention to the global implications of our decisions. We have some
tough choices to make about jobs in the future, about our immigra-
tion policy, about new technological developments, and about our
trade and investment policy.

Our first two speakers, Ted Gordon and Jay Forrester, will
present the macroeconomic perspective and will offer some guid-
ance on the policy options open to legislators. Afterwards, three of
my distinguished colleagues and the economics writer for The
Washington Post and I will respond and ask some questions. We
plan to have plenty of questions from the floor.

Following Jay Forrester and Ted Gordon will be Orville Freeman
and Bill Schweke, who will concentrate on industrial trends.

Because of the bells, rather than moving immediately to the
clearinghouse vice chairman, who is John Heinz, for his introducto-
ry remarks, John, I would hope you might yield to Berkley Bedell
and Dante Fascell for their quick introductory remarks.

Senator HEinz. By all means.

Representative Epcar. We will then leave this session in charge
of the Senator, and we will be back in a few minutes.

INTRODUCTORY REMARKS OF HON. BERKLEY BEDELL, A U.S.
REPRESENTATIVE IN CONGRESS FROM THE SIXTH CONGRES-
SIONAL DISTRICT OF THE STATE OF IOWA, AND CHAIRMAN,
SUBCOMMITTEE ON GENERAL OVERSIGHT AND THE ECONO-
MY, HOUSE COMMITTEE ON SMALL BUSINESS

Representative BEDELL. These are extraordinary times in the
United States and, indeed, for the world economy. Technological in-
novations are racing ahead at an extraordinary pace. Will this lead
us into an affluent and bountiful society? This certainly should be
the case.

We now have as much knowledge and productive capacity to
produce food and goods for our people as we have the overcapacity
to exterminate all life on this planet. But there are numerous rea-
sons to be concerned that a peaceful future may be very difficult to
attain.

Even in the past year of economic recovery, the rapid reduction
of unemployment in the United States was more than offset by in-
creased unemployment in Europe and Canada. Much of the Third
World now suffers unemployment and severe underemployment
rates approaching 50 percent, with little sign of significant relief
coming soon.

Indeed, there seems to be a growing feeling that in less developed
countries (LDC), debt refinancing in recent years could soon be re-
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placed by perhaps large-scale repudiations. Can this be avoided? If
not, what will be the consequences for the United States and the
world economy?

Government deficits are growing, not just in the United States
but in many countries throughout the world. What happens if and
when the world suffers its next business cycle downturn, which
many business economists are predicting for late 1985 or 1986?

Populations are increasing rapidly in most of the world. How can
our political institutions best respond to the potential opportunities
and the very real dangers we face?

These are the questions we are here to wrestle with today, and
we are very fortunate to have with us Mr. Ted Gordon and Mr. Jay
Forrester to help us in this task.

Mr. Chairman, if I might have half a minute to introduce our
panelists, then we can go vote. Is that all right?

Representative EnpGgar. That is fine.

Representative BepeLL. Our first panel consists of Ted Gordon,
president of the Futures Group, an international forecasting firm.
Ted has done substantial work for many years in futures research
and policy analysis. He is considered one of the leaders in develop-
ing forecasting methods.

In addition, as part of the choice of national priorities, he has
studied such areas as U.S. power generating capabilities, new busi-
ness strategies, and prospective scientific and technological devel-
opments.

Mr. Gordon is a consultant to many large corporations, lectures
frequently, and holds several patents.

Joining him will be my good friend, Jay Forrester, director of
systems dynamics programs at MIT’s Sloan School of Management.
Jay has written many books in the systems dynamics field, which
have brought him national as well as international honors.

Mr. Forrester, I am told, is the inventor of random access
memory technology, which is one of the innovations which makes
computers so important in our society. I work with Jay a great
deal. I know the work he has done with regard to using computers
to help with some of our forecasting methods.

We are most fortunate to have Ted and Jay here for this first
panel. :

Representative Encar. We are going to move to the House floor.
Let me yield to our colleague from the Senate, John Heinz. With
that we will be disappearing.

INTRODUCTORY REMARKS OF HON. JOHN HEINZ, A US SENATOR
FROM THE STATE OF PENNSYLVANIA, AND VICE CHAIRMAN,
CONGRESSIONAL CLEARINGHOUSE ON THE FUTURE

Senator HEINz. Mr. Chairman, I thank you. This is a rare oppor-
tunity for the members of the other body to take charge of this side
of the Capitol.

Representative FasceLL. Make the most of it, John. [Laughter.]

Senator Heinz. We will do our best, Dante.

Ladies and gentlemen, I really want to draw your attention not
to what Ted Gordon and Jay Forrester are about to say or even to
our second panel, but to the opportunity you will all have this



evening between 6:00 and 9:00 o’clock to hear Bob Hormats discuss
trade and investment policy.

I am a pitch man for Bob because you might get distracted by
something between 5:00 and 6:00 o’clock. Were you to become dis-
tracted, you would fail to take advantage of the opportunity to
hear Bob’s perceptions about the increasing interdependence of the
world economy against a background of growing protectionisn.

I can tell you, as someone who just came from chairing a sub-
committee hearing on international debt, the strength of the dollar
and the deindustrialization of the United States, that there are a
number of questions of immediate relevance and, also, as a some-
time journeyman congressional practitioner in the trade area, that
thege are some profound changes taking place in international
trade.

One thinks of technological changes just in, for example, the way
transportation and communications are making the world smaller,
but what that really means to my rose growers in Pennsylvania is
that over half of all the cut flowers daily no longer come from the
}Jnited States. They come from faraway places like Colombia and
srael.

Since we are not alone in slowing down our market, particularly
since it is so free and open, we have all become much more con-
scious of barriers to trade and the need for international rules to
straighten those out.

And one final “for instance.” There are so many new entrants
into the world trading system, particularly the LDC’s, who have
standards and practices so much at variance with ours. The system
drawn up at Bretton Woods and thereafter by ourselves and our
European allies challenges us. My steelmakers and workers can
attest to that.

If you think it is tough adjusting to what developed countries
like the European Community have given to us in the form of sub-
sidized exports, it is even tougher to adjust to the lack of assumed
responsibility on the part of the less developed countries. They
should be assuming a little responsibility along with their develop-
ment. :

All of which is to say that this is just scratching the surface. Bob
Hormats is really well-qualified to address these changes in world
trade. He has been involved in world trade and international eco-
nomics for over 10 years. He served as Ambassador and Deputy
Trade Representative during the course of two administrations. He
now serves as vice president for international corporate planning
at Goldman, Sachs & Co.

He has been a participant at four world economic summit confer-
ences, and he could not be a better speaker for us to have on the
eve of the London Economic Summit.

So I hope, after you have learned everything you can from Jay
Forrester and Ted Gordon, Orville Freeman and Bill Schweke, that
you will strengthen yourselves and come back this evening for a
piece de resistance, which means the last thing.

I guess the order has been determined. I assume, Ted, since your
name comes first on the program, that you are to go first, and in
the absence of any Members of the House to contradict me, a rare
opportunity, let me recognize Ted Gordon.
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REMARKS OF TED GORDON, PRESIDENT, THE FUTURES GROUP

Mr. GorpoN. Mr. Vice Chairman, absent members of the commit-
tee, and ladies and gentlemen, good afternoon. It is a pleasure to be
with you.

As billed, the topic for the next 30 minutes or so of my talk is
global trends, with particular emphasis on international demo-
graphics, which drive shifts in the economics on a global scale. In
this exploration, I intend to talk about people, food, and work and
how technology influences all three.

I have resisted the temptation to extend the discussion into eco-
nomics per se or trade or debt in the interest of time and because
other speakers are scheduled to speak on those topics as well.

Nevertheless, this agenda of people, food, and work is quite a bite
to compress into 30 minutes, but I will try to do that.

I am also going to note as we go through this material what I
consider important policy areas for the United States to consider,
and I will certainly be happy to handle questions from you all at
the end of this first session. But if I were to say anything in the
next 30 minutes that excites a question in your mind, ask it as it
occurs to you, and I will be glad to handle it if I can.

I am going to use the projector here.

To begin with, people.

[Slide 1.]
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Slide 1
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Some of the material that I am going to give you is fact. Other
material is judgment, conjecture. I will try to distinguish between
fact and conjecture as we go through this material.

This is a chart which takes us from 1950 through the year 2030,
showing real population growth on the left up through today’s
‘world population level of about 4.4 billion, give or take a few hun-
dred million—total” world, not just developing world—with three
projections for population growth—low, medium, and high projec-
tion—by the turn of the century taking us to somewhere between
5.8 billion and 6.1 billion, a pretty good target. Things would have
to change very radically for us in the world for those numbers to
be far wrong. There is much more conjectural after the year 2030—
that is 50 years—with population levels forecasted on the order of 7
to 8 billion.

{Slide 2.]
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WORLD POPULATION GROWTH RATE
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If you notice those curves, they are S-shaped over in this area,
bending upward, and right about now beginning to turn over. That
is because growth rates in the world have begun to fall.

This is world population growth rate in terms of compounding
rate, percent per year. The highest compounding rate was reached
recently in the late 1960’s and early 1970’s, about 2 percent per
year compounding, and those rates have now begun to drop, as you
see here.

That is the assumption on which that low projection is based, the
medium projection and high projection. Population growth rates
are dropping primarily because of technology; that is, contracep-
tives—simple, cheap, effective contraceptives—and because of the
perception on the part of most governments of the world that lower
populations work to the political, economic, and social advantage of
people in those countries.

The overhead of a young population, requiring jobs as they
mature, is lessened when population pressures are reduced. So on
the one hand, the means for reducing those population pressures is
contraceptives. On the other hand, new attitudes on the parts of



government, and people, and feminism have created conditions in
which those technologies are used more frequently now.
[Slide 3.]
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It is important to note that while we have looked at the world as
a whole there is a great difference between developing and devel-
oped countries in population. The growth of population in devel-
oped countries is much slower than the growth of population in de-
veloping countries.

1 use the definition of “developing countries” here very narrowly,
as $1,000 per year per person GDP divided by the number of people
being less than 1,000.

Even within the poorer countries there is a great disparity in
birth rate. This is compounding rate in several different areas of
the world—Africa, Latin America, South Asia, and Europe—show-
ing birth rates falling very fast. That axis is zero. This is the
annual population growth rate—not birth rate, growth rate—fall-
ing to almost zero. South Asia already bending over, Latin America
already bending over, but Africa still ascending and reaching a
peak. It will be good if that peak is reached—for reasons I will -
show you in a moment—before the year 2000.

[Slide 4.]
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Slide 4
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. THE FUTURES GROUP:

Even within the developing countries, there is a great disparity
by country. This shows the percent increase in population between
1980 and the year 2000, just comparing the 1980 population to the
year 2000 population. This is a 100 percent growth—that is a dou-
bling of the population—all the way down to 10 to 25 percent
growth.

In the poorer countries, you see China down here, well controlled
in their population, Argentina down here, Sri Lanka, the Republic
of Korea, Chile, Cuba, and up at the top Kenya, Nigeria, Tanzania,
Uganda, and so on—Africa and some North African/Middle East
appearing here at the high end.

[Slide 5.]
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Slide 5
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This is really an astounding chart. It is familiar to demogra-
phers, which shows numbers of people of a given age stacked one
on top of the other, all the way up from the age of zero to 4
through age 80.

Chart 5A is the developed world, all countries of the world that
have more than $1,000 per year per person income.

Chart 5B is the less developed world, all countries of the world
that have less than $1,000 per year per person income.

Now, usually when you see this chart it is in percentage terms.
This is not in percentage terms. If you add up all of the people rep-
resented in those bars, you get 6 billion.

In a developed country that has control over its birth rate, very
low population growth rates, you see this becomes rectangular. The
4-year-olds become 5-year-olds one year later, the 9-year-olds
become 10-year-olds, and as the world ages they move box to box.

But look at the problem here in the developing countries. There’s
the 4-year-olds. they will inevitably become 5 years old, and that
bar will go out a notch 5 years later, and it moves up. As more are
born, that lower bar gets bigger.

Half the world is below the 15-year bar by the year 2000. So we
expect by the year 2000 that about 80 percent of the people in the
world will be in poor countries, and most of them will be very
young.
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And in the richer countries; that is, the developed countries,
about 20 percent of the people in the world will be 40 to 45. The
median age will be about 37. I am not absolutely sure of that, but it
is in there, approximately.

If that is likely—and I believe that it is—the next question to ad-
dress is: will there be food for all of these people?

The answer to that in a nutshell is we think so, but with some
scary points there.

[Slide 6.]
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This is a chart of recent history of total food production in poorer
countries; that is, total food production in terms of calories based
on an index which gave us 100 in 1970.

And food per capita—that is this dotted line, hovering at an
index of about 100. That means that as the number of people in the
developing world increases, the amount of food increases at about
the same rate. Population growth rate is 1.8 percent per year, and
then food production growth rate is 1.8 percent per year, and we
stay status quo.



13

Looked at in these terms, it has been a fairly impressive per-
formance. The poorer countries have managed to increase their
food production at about the same rate as population.

[Slide 7.]
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But a little examination under the surface shows some problems.
Here is the same chart, roughly, showing the world as a whole. The
developing countries, the United States and Africa are superim-
posed. Africa is going down, and therefore in some trouble.

[Slide 8.] '
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Again, one can break this down by country. This chart shows, for
the years 1972 to 1974—just an anchoring point in history—and for
the year 2000 the projection, the supply of food, including imports,
as a percentage of the requirements of those countries.

In Latin America, in the 120 area, which is what most people
think. That means 120 percent of the requirements are there as
supply. More than you need is there. Most people in this field feel
that that kind of surplus is required because of maldistribution of
food in order for most of the population to have adequate food.

What is happening here in Latin America, using some extrapola-
tive forecasts about the introduction of technology into agriculture,
is that a lot of countries that were not in this domain before this
120 percent move up. That is very happy, obviously, but there are
still some countries down here in the lowest bar. Less than 80 per-
cent of what they need is likely to be available.

[Slide 9.]
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In Asia the same kind of situation occurs. It looks like technolo-
gy of agriculture moves a lot of countries up in this direction,
which is happy.

Bangladesh and Nepal and Pakistan occupy the lower area.

[Slide 10.]
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But in Africa, again the problem is of a different sort. You see
the lower box gets very highly populated, indicating that the popu-
lation pressures do not permit the agricultural developments to
keep pace. Therefore, those countries face a problem of obtaining
food for their people.

[Slide 11.]
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The technology of agriculture is impressive, and we expect to see
really important changes come about here. There are three general
strategies for increasing the output of agriculture.

One is improving productivity, more calories per acre. I note on
this chart some of the specific techniques that are in development
or are likely to be available in the short term for improving the
output per acre of a farm: multiple cropping, reduced tillage, low
energy techniques, and inhibition of the respiration of leaves. What
that means is that the plant in the process of growing brings in
moisture from the soil. That moisture is evaporated inevitably
through the leaves, and after harvest the plant has to be dried.
You have to put energy in.

So from a systems standpoint, here we are putting water into the
plants through irrigation, they get rid of it, and you have to dry
them anyhow after you harvest them. Something is inefficient.

So some scientists are working on the possibility of reducing this
evaporative cycle so that the plant itself becomes less moisture
laden and less respirationed, in a biological sense.

If necessary, biological nitrogen fixation, increasing the potential
for self-fertilization in plants through genetic techniques, and ge-
netic improvements in general, improving the nutritional quality
of plants as well as their productivity.

A second strategy is increasing the amount of acres available
through bringing marginal lands into cultivation, grazing animals
as opposed to feed lot animals. Animals in feed lots take 7 grams of
protein in for every gram of protein out. So there is an inefficiency
in the use of grain for feed lots. However, if the animals graze,
they bring grasses into cultivation; they bring grasses into the
human food cycle which were not previously available and in the
form of high grade protein.

Ocean uses, food factories and even the possibility of new foods
are possible. We don’t eat everything that is edible by far.

I don’t really mean to recommend new forms of marine life,
what we used to call trash fish. All we have to do is rename them
and they become delicacies. [Laughter.]

Single-cell protein, insects and rodents. I don’t know how that
can be made palatable, not for us, but as a source of protein per-
haps in some form.

Protein synthesis, flavors, fragrances, and textures can be used
to convert protein from one form to another to meet the require-
ments in terms of food.

So the picture for food—given that image of population growth,
the slowing of growth, the disparities in growth rate between coun-
tries is that for most people in the world it appears that technology
can keep pace.

There are some places in the world where it will be difficult for
technology to keep agricultural output even with population, and
those countries are ones that have difficulty in storing food.

[Slide 12.]
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Let’s look. at this question of labor or work. We built a small
model at The Futures Group which I am going to use as the basis
for this discussion. It used to be in the early 1950’s that the atti-
tude among people who studied this topic was that poverty and un-
employment can be overcome by increasing productivity—that
means economic productivity—and improving economic growth.

In the mid-1960’s the question began to be asked: Will the fruits
of development within a country trickle down to its poorest people?
The attitudes now in the early 1980’s seem to be a shift from this
economic growth to a focus on employment-based strategies: that
is, let us follow policies that have intrinsic within them employ-
ment rather than employment as a secondary consequence.

I might just say at the outset before 1 show you these data that
when we talk about unemployment, when we deal with it on a
worldwide basis, the statistics here are very, very sketchy, and
since people who are out of work and discouraged about finding
work are no longer counted as unemployed, you have to take all of
the statistics here with a grain of salt.

Furthermore, there is the problem in the world as a whole of un-
deremployment, not just a matter of unemployment, not having
any job at all, but working at jobs that are really not productive or
meaningful to the people who have that work or to the economies
in which that work takes place.
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In this model we looked at the 124 countries in the period 1970 to
1980, measured development by GDP per capita. There are a lot of
people who would challenge that definition, but we say develop-
ment occurs when GDP per capita grows.

We found that we could really define—by looking at this set of
countries in a statistically valid way—a number of parameters that
permitted us to make a forecast. We are talking about percentage
of the labor force in three sectors—agriculture, services, and indus-
try. As development occurs—that is, GDP per capita grows—we
found that we could look at these countries and really organize
them in terms of the percentage of people within the labor force
that were in those sectors.

As a country becomes richer, a smaller percentage of its labor
force is in agriculture. That is not news. I am simply telling you
that the statistics validate that idea. And, ditto, as the country de-
velops the percentage of the labor force in services and the percent-

age of the labor force in industry grows.
[Slide 13.]
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When we look at the GDP, the percentage of the countries’ gross
product in those areas, we see a similar trend. As the development
occurs, agriculture becomes less important to the economy.

[Slide 14.]
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And as we look at productivity—that means output per man-
hour, a difficult measure at best—we find that as the economy
grows so does the output grow in the sectors shown.

Given all of that as a starting point, all of that statistical base,
we then built a model which allows us to evaluate the potential for

unemployment.
[Slide 15.]
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This is an unemployment index. As we move up on that scale,
unemployment increases. A value of 1 means that the labor force
that is available is identical to the labor force that is required.
They just match. No unemployment.

This shows then, using these countries as our base, that as devel-
opment increases, unemployment in agriculture grows and under-
employment in the industrial sector and the services sector occurs.

However, there is more unemployment in agriculture than there
is demand for people in the other sectors. There’s too many farm-
ers, and the potential for those farmers to be used in other sectors
of the economy seems dim. _

To give you a few numbers that occur here, as expected, when
economic growth grew, GDP per capita grew. When economic
growth dropped, GDP per capita dropped, comparing today with
the year 2000. But unemployment in these countries seemed re-
markably insensitive to economic growth.

If we assumed an economic growth of 6% percent for the devel-
oping countries, unemployment reached about 600 million by the
turn of the century. If we assumed 4 percent economic growth, it
reached 559 million. Very insensitive, but the model is very, very
sensitive to our assumptions about productivity, how much produc-
tivity.

This led us to form a set of policy recommendations, which I will
offer to you.

[Slide 16.]
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Productivity-related technology, current trends lead to increasing
unemployment in the agricultural sector for the poorer countries.
See the bind they are caught in. They need the productivity to get
the food, but many of the techniques for increasing productivity
rob them of jobs. So it is a very sensitive, delicate balance that is
faced here in determining how to improve agricultural output.

Population growth is still a problem in many countries. Econom-
ic growth targets and policies we believe should consider employ-
ment effects. Specifically, increased employment generation is
needed to reduce poverty caused by underemployment and new ag-
ricultural policies, maximize agricultural employment from the
standpoint of food production, and as a solution to unemployment.

Unemployment 1n those countries means political instability,
urban overcrowding, because those unemployed farmers move to
the cities.

[Slide 17.]
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And, as in the case of food, this is not homogeneous by any
means, some countries have a worse problem than others. I have
summarized on this chart those countries that have high labor
force growth rates in Africa, Asia, and Latin America. Again you
see the same players that we saw a moment ago when we talked
about agriculture on the upper left.

Again using this fabric, these threads, I now want to make a tap-
estry by giving you a weave in the other direction. I am now going
to talk about technologies that may affect people, numbers of
people, that may affect food and that may affect productivity.

[Slide 18.]
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In terms of technologies that may affect a number of people, bio-
medical technologies abound. This is a period of time when biomed-
ical technologies will come on the scene and affect not only surviv-
al in the young years in these developing countries, but now for the
first time improved longevity at middle age and early old age.

[Slide 19.]
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I am happy to report to you that we will all live longer than the
actuarial statistics suggest we will live. That is a pretty good bet,
and it is because the diseases that kill people at middle age and
early old age—namely, cancer, heart disease, and stroke—are being
cured at a rate that is not anticipated by the actuarial statistics.

[Slide 20.]
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What this means is as follows: If we take a survival curve that
tracks 100,000 people—insurance rates and social security and an-
nuities are computed on certain statistics that anticipate survival
of a given number of people as they age—here is the assumption:
By the time you get to 100,000—here’s 100,000 people born. By the
time they get to be 100 nobody is left.

[Slide 21.]
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Now, as these diseases that kill in middle age and early old age
are reduced in their mortality significance—already happening for
heart disease, very likely to happen in the case of cancer—that
curve tends to become rectangular, and in the limit, if that curve
ever became rectangular—it won’t, but if it were to—then you
would live to your hundredth birthday and die on the next day.
That is reducing it to absurdity, but it establishes what that
means.

I'm not just telling you that there are going to be more older
people. I'm telling you that there are going to be many, many more
older people than we guessed at. It is our belief that those mortali-
ty statistics are changing very rapidly and, therefore, survival in
old age is something that is part of these 20 years that we are ex-
ploring. These technologies inevitably move to the developing coun-
tries to give additional pressure on population growth.

The second technology I want to recognize is electronics.

[Slide 22.]
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In the case of electronics we have three trends going on simulta-
neously. Volumetric compression—there are more things packed
into a smaller volume—reduced costs for a given function; and im-
proved reliability.

All of these trends are progressing at two orders of magnitude or
so per decade. As we look at barriers to progress in those three
trends—certainly there are barriers there—just on the other side
of most of those barriers there is a solution to them. You can’t
pack things more closely together than the wavelength of light will
permit unless you use, in photolithography, some energy source
that has a shorter wavelength—electron beam imaging, for exam-
ple.

So the basic technology moves ahead at its present pace, or
slightly off that pace, for the next 10 to 15 years, maybe longer, as
long as there is a market to draw it out. The consequences for the
subject we are dealing with here are improved automation. Every-
thing you’ve read is correct and potentially conservative. For the
Third World countries, it means potentially labor replacements to
improve economic development but again at the cost of jobs. It
means the potential for leapfrogging development, as we know it,
into other forms of development that we can only guess at.

The last technology I want to mention is genetic engineering.

[Slide 23.]

Slide 23

POTENTIAL APPLICATION OF GENETIC ENGINEERING

® AGRICULTURE

° NITROGEN FIXATION
° NEW PLANT STRAINS
° ANIMAL GENETIC IMPROVEMENT

® PHARMACEUTICAL

° INSULIN
° GROWTH HORMONE

® MEDICINE

° DIRECT ATTACK ON GENETIC DISEASES
(E.G., SICKLE CELL ANEMIA)

° POSSIBLY AGING AND CANCER
® CHEMICAL PRODUCTION

° NEW MEANS OF IMPROVING FERMENTATION
° NEW CATALYSIS

® ENVIRONMENT AND ENERGY

° OIL CLEANUP
° CELLULOSE TO ALCOHOL

=
=

— THE FUTURES GROUP




32

A technology of profound consequence to all of the people in the
world. I have illustrated here some potential applications of genetic
engineering in agriculture, pharmaceuticals, medicine, chemical
production, and the environment. Most important for this discus-
sion is the use of genetic engineering in agricultural applications,
which have not yet been made to any depth but which should
really be expected in this time period: for improving productivity,
as I mentioned before; for developing new plant strains, and im-
proving the genetic characteristics of animals. In fact, by the end of
this 20 year time period; it would not be inconceivable to imagine
our designing plants and animals to meet certain human needs. Of
course, application to pharmaceuticals and medical and chemical
production are all important to the emerging world economics
scene. .

Mr. BrowN. Mr. Gordon, how are these older, currently rich
countries, nearly all of whom have tremendous deficits now, going
to support themselves without a youth base and industry?

Mr. GorpoN. Currently rich countries?

Mr. Brown. All of whom have deficits now? How do they support
themselves without a youth base to, say, support basic industry?
Can you foresee them getting along without it?

Mr. Gorpon. I don’t understand your question. Why is a youth
base necessary for economic development?

Mr. BrownN. I would imagine presumably, not to put down
anyone who is over 70 or 75, but rather doubt that you are going to
have people 75, 76 years old traipsing off to somebody’s factory, as-
suming they still have factories, right, to support a basic industrial
base. I would imagine that you would probably need a younger
work force. : .

Are you perhaps suggesting that somehow youth and everything
it has to offer to a basic industrial operation is obsolete?

Mr. GorpoN. Far be it from me to suggest that youth is obsolete,
but you see this shape of the labor force really does change. We are
in the midst today, in the United States, of the first evidence of
that change, since the number of people born in 1960 was a peak in
the United States—4 million or so—and that was 24 years ago.

The number of people who reached 24 years of age from this
point on continue to diminish, so we are already experiencing in
the United States a reduction of pressures of entry into the labor
force of young people. It’s already going down. We expect it to go
down until the echo boom starts entering.

Now, is that good or bad for the labor force? It is a peculiar coin-
cidence that that is happening in our country at exactly the time
that longevity is increasing. Our judgment is that people will work
longer, maybe not in an official job, but work longer and be produc-
tive for longer periods of time. It’s a remarkable coincidence that’s
happening. This vitality of the elderly is occurring at exactly the
time that entry pressures into the labor force are diminishing be-
cause of demographic cycles.

Mr. BrowN. Let me see if I can put it this way. Assuming that
you are going to have basic industries, right, even in the older
richer countries, and even assuming that, as you say, you are going
to have people working longer because the longevity has increased,
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are you still going to have the need for a youthful work force? To
the extent that you do, where are those people going to come from?

Mr. GorpoN. There are two answers. Sure you are going to need
young people in the labor force, but because they are going to do
the menial jobs, not because they are stronger in any sense. In a
rich country the menial jobs, the tedious, the dangerous, the dis-
ease provoking jobs, will largely be automated within 30 years
through robotics, at least many of those that can support that kind
of transition.

But we do need younger people for young ideas, for vitality, for
bringing new directions and new values into society as a whole, not
just the labor force. The ability for people to work, and work at
meaningful jobs, has not changed, I believe, by anything I've said.
In fact, probably improved.

Older people without this kind of transition in richer countries,
putting aside the poorer countries which are, of course, very differ-
ent, but in richer countries, in years past, older people had a long
period of time of unproductive life to look forward to. I think that
changes and now the period of time between finishing the basic
career and death is extended. The meaningfulness of that time, be-
cause there are occupations available and needed, has improved.

In the poorer countries the problem is very, very much different.
The problem there is jobs. Just pure job count. Where are those
people going to work, and how are they going to work, and what
are they going to work at? And without those jobs, the chances for
political turmoil are very great.

Senator HeiNz. Mr. Gordon, just following up on that, would you
not agree that what we are likely to see concomitant with this
squaring or rectanguliniation of the developed countries’ popula-
tion structure is that instead of medical science, in addition to med-
ical science pushing out the frontiers of longevity, that instead of
worrying almost exclusively about AIDS and herpes, we will begin.
to do some research on things like Alzheimer’s disease, rheumatoid
arthritis, and the diseases that impair the quality of life.

Mr. GorpON. Absolutely, Senator. I agree completely. Certainly
diseases of the sort you mentioned are age linked. That’s why you
mentioned them obviously.

It’s relatively easy to forecast the number of people who have a
given disease of that sort. As the curve gets squared, Alzheimer’s
disease, in particular, is one that evokes a great deal, necessarily
evokes a great deal of social dependency. So, it’s not all favorable
when you talk about that curve squaring. The number of people
who have that disease and their dependency on social institutions
for support grows enormously. Therefore research in those areas is
really required.

Mr. Freeman. Ted, in the whole question of jobs and job cre-
ation, how do you explain the extraordinary record that since 1965
this country has increased the number of jobs by 50 percent?

Mr. GorpoN. That is extraordinary.

Mr. FReEEMAN. And what’s the explanation? How do things fit in?
At a time when Europe is losing jobs and Japan is creating jobs
only nominally, we have been creating more jobs than at any time
in our history, in the last 20 years.
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Mr. GorpoN. That’s really extraordinary. I can only give my ob-
vious answer. The economy has expanded. It’s because our product
is in demand. It's because our exports have grown to the point
where production is required and can be supported by the economy.

Mr. FReemaN. Let me add to this. It’s not in big business. It’s not
in government. It's in small entrepreneurial initiative businesses.

Mr. GorpoN. I really’suspect that’s correct. Once again, the inno-
vative behavior of small business comparing innovation in small
business with innovation as a whole, small business wins hands
down every time.

Mr. FrReeMaN. Even during the recession in 1979 to 1982, we
were creating jobs like gangbusters.

Mr. GorpoN. In the small business community.

Mr. FREEMAN. But in numbers. Today, as a proportion, there are
more people working in the United States than at any time in the
history of this country, about 60 percent.

Mr. BROwWN. I'm not familiar with the demographics in terms of
age, say, in Great Britain, but I would imagine that as a group
their population is generally older than ours. Am I correct? '

Mr. Gorpon. I don’t know but I tend to believe that.

Mr. BrRowN. Do we have any demographic experts that can say
one way or another? -

Mr. WaLLAcH. Somewhat older. Belgium, Austria and Sweden
are very much older.

Mr. BrRowN. Then, going back to this gentleman’s questions in
terms of job creation, I would imagine that Great Britain and a lot
of Western Europe fits very nicely in this rectangular deal, so why
then are they having such a tremendous problem right now in cre-
ating jobs?

Mr. GorponN. I think it has less to do with age than the economic
structure, less to do with the age distribution of the labor force
than the economic structure and economic condition that those
countries face. This is not the only thing that determines the econ-
omy obviously.

Mr. BRowN. I realize that but what I am saying is this, don’t you
also have some other problems there? You have a maturing social
structure, right? Assuming that all of the medical research doesn’t
exactly turn out a new deal every day, who is going to support
those people the older they get?

Mr. Gorpon. That’s really an important issue and probably a gut
issue for the United States in the next 20 years. How are those
people who are not working or who are socially dependent because
of the diseases that you talked about before, the disabilities, how
are they going to be supported?

If you look ‘at the demographics in the United States and look at
the baby boom bulge and their children; as the baby boomers
retire, the people who will be supporting them through social secu-
rity are those people born in the 1970’s and early 1980’s. There is a
dip and the dependency ratio goes way up.

If retirement age stays constant, or diminishes, our guess is that
people will want to work longer where work is defined not as a pri-
mary job but as doing something you like. You think the pattern is
going to be you work at your job, you get your pension, and you go
off and do something you would like and you earn some money.
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Representative FasceLL. Mr. Gordon, the suggestion is about to
emanate here that the zero population growth in the United
States, which I understand—don’t hold me to the statistics—was
zero last year and the year before, except for a small amount of
growth due to illegal immigration, is not a good policy for the
United States.

Mr. GorpoN. Do you want me to comment on that?

Representative FASCELL. Yes.

Mr. GorpoN. I don’t think we have reached zero population
growth, nor will we for several decades. We are growing about 1
percent a year, but I would contest whether or not that is a useful
policy or not.

Certainly, if we look at the poorer countries——

Representative FasceLL. If it is not useful for us, why is it useful
for anybody else?

Mr. GorpoN. I think it is useful for us, and I think it is useful for
them. When we look at a curve like this, the human suffering that
is embedded in that curve is enormous. Here are these young
people that are being born in countries that will have an insuffi-
cient time providing them with any kind of occupation, with any
kind of future to look forward to, and the feedback to the United
States is a world in turmoil.

I can’t put it in simpler terms.

Representative FasceLL. I happen to agree with that, but there
are a lot of people who don’t. :

Mr. Gorpon. I am sure of that. Thank you very much.

Mr. BRowN. One last question before you sit down.

Do you envision a liberalization, for example, of immigration
policies?

Mr. GorpoN. Immigration is a difficult area. I thought someone
would ask me that.

Would anyone else care to answer that question?

Mr. BeowN. I am just trying to live up to my billing.

Do you envision the liberalization of immigration policies?

For example, if we have a wonderful, wealthy country, such as
the United States and, you know, Western Europe and you have
these poor countries over there in that pyramid, I would imagine
that those folks will try to go where the jobs are.

Mr. Gorbon. Without telling you how, I think that liberalization
of immigration is almost certain, beginning between the United
States and Mexico. Mexico’s population growth rate was 3 percent
per year. That has started to come down also.

Mexico looks like that pyramid. Mexico has a problem in provid-
ing jobs for its people. We are a neighbor of Mexico. Mexico can’t
understand why we are not opening our arms to some of these
people. It is not its worst people that are coming across the border,
and those jobs that those people will fill are jobs that need filling.

So the pressures are in the direction for liberalization ultimately.

Thank you.

Representative BebeLL. Thank you very much.

Our next speaker is Jay Forrester. We have already introduced
Jay, and we will hear from Jay. Then we will have questions of him
and Ted as well.
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REMARKS OF JAY FORRESTER, PROFESSOR, MIT SLOAN SCHOOL
OF MANAGEMENT

Mr. ForresTER. Thank you, Congressman Bedell. I am pleased to
be with you this afternoon.

I will shift the timeframe of our discussion from that interval be-
tween now and 2030 to that interval of the next 10 or 15 years.

The theme of today’s conference is the new economy. We are
indeed moving toward a new economy, not only in the changes Ted
Gordon has mentioned but in others. However, the form of that
new economy is not going to become entirely clear until around
1995. In the meantime, we will be busy extracting ourselves from
the old economy and laying the foundation for the new.

To understand more clearly present economic conditions, one
should consider the overlapping effects of two different processes
that are at work in the economy.

First is the ordinary business cycle fluctuation that runs its
course in some 3 to 7 years between peaks.

Second is the economic long wave, which is also called the Kon-
dratiev cycle. The economic long wave is a major rise and fall of
economic activity, which spans 45 to 60 years between peaks. The
long wave is a much larger and more important disturbance than
the businesss cycle.

Y